range of sub-alpine lotic habitats. In two of the streams, faunal samples were also obtained from just below the treeline but the topography made this impossible in the other two. All taxa found were collected, but the investigators had a particular interest in amp hip ods, syncarids and stoneflies, not only because these are relatively well known taxonomically, bur also because it was considered that they are the most likely to contain species of value as high altitude "markers", if such species exist.
METHODS
The fieldwork was carried out between 20 January and 2
February 1992 (MC and CS). Although the weather was generally unpleasant, we do not believe that collection efficiency was reduced. Fauna was collected from 30 sites. 
Selection of streams

Physical data
At each site elevation, slope and aspect were estimated using an altimeter, a compass and a clinometer. Water pH and temperature were measured using a Hanna Instruments ® Portable Microprocessor pH Meter HI 8424. Water con ductivity was determined using a Hanna Instruments ® Portable Conductivity Meter HI 8633. Vegetation notes were made and summarised as communities (sensu Balmer 1991), with the most common species observed and identifi able being listed. 
Sampling
Freshwater invertebrates and substrate samples were collected using an FBA net and hand sieves. Sampling continued until the collectors were confident that further effort be unproductive; samples from each site were transferred to the base camp (Pelion Valley Ranger's Hut), hand sorted twice, and any t;mna present preserved in formalin for later identification in Hobart.
The study streams
All four streams form part of the headwaters of Douglas Creek, itself a triburary"of the Fonb River. flow through Permian/Triassic sandstones and The Jurassic dolerite caps of Mts Doris, Ossa and Pelion East have formed scree slopes and blockstreams, through glacial and periglacial processes. The streams originate in these blockstreams and then flow through channels that do not seem to be actively eroding. Rather, the amount of moss in the channels and the discontinuous surface flow suggests that the channels are being infilled. Consequently the term "stream" is used somewhat loosely, since the distinctions between stream proper, pool, runnel, surface run-off: and even small tarn, were often very indistinct. Summary data identifYing each collection site are provided in table 1.
Stream A is the least discrete of the streams sampled; it originates as a soak flowing from the vegetated lower section of the blockstream on the northeastern side of Mt Doris. The highest discernible point is a small tarn (Site A2, GR 209 645.5) with no ini10wing channel. Seven samples were obtained from a 250 m length, with a fall from 1270 m to 1200 m where the stream flows over a small c1iffline and into the treeline. It is not continuous (site A4 is directly downslope from A1 but there is no connecting channel) and overland How obviously is a frequent feature of this 
Statisticai analyses
RESULTS
Descriptive summaries of each site and the fauna collected are provided in tables 1 and 2 respectively. The streams proved lO be somewhat depauperate, with the 30 sites yielding a total of 37 taxa Of these, 13 occurred only once, and a further seven were found on two occasions only_ Relatively few taxa could be considered common, the most collected species being a phreodrilid annelid (21 sites), Neoniphargus sp_ (18 sites) and Anaspides tasmaniae (8 in addition, chironomids and tipulids, which were not identified beyond Family, were found at I/j. and 11 sites respectively. Numerically, the & 2] taxa respectively), a little lower in stream 0 (15 taxa) and much lower in stream C (9 taxa only); although fewer sites were sampled along stream C, the absence of fauna is probably because this stream was the most exposed~-most sites faced SSW. Only four taxa, the phreodrilid, Neortiphargus "p., tipulids and chironomids were coUected in ail streams, although the ubiquitous presence of the crayfish, Parastacoides tasmarticus tasmanicus, was also indicated by the occurrence of its burrows.
Clustering of the sites identified five putative groups (fIg. 2). One of these is very Luge, incorporating 21 collection sites, one consists of a single site only and may be an artefact of the analysis, two are made up of three sites and the fJnal group is defmed two sites. These groups were examined for any consistency in physico-chemica! characteristics (table 3) .
Group I consisted of a large collection of high-altitude sites, mostly small pools on moderate slopes, that represent the surface origins of the fClUf streams studied. No consistent aspect is presented, though most sites are reasonably sheltered within low-growing alpine heath and are characterised by warm water with relatively high conductivity and slight to severe acidity. The group contains all stream C sites, all but one from stream A and all but two from stream 0, but only two sites from stream B.
Group II was a single site with close faunistic similarities to Group I. Although most physico-chemical characteristics overlap with those exhibited by Group I, they are generally at the extreme of the range; the clearest differences are the easterly aspect and the low (for this study) altitude.
Group III comprised three pool sites on flat ground with a westerly aspect, identified as part of stream B. The pools were large and shallow (table 1) and the water was relatively warm, with almost neutral pH and high conductivity.
Group IV consisted of three adjacent running-water sites on a reasonably steep, westerly facing slope; they were part of stream B as it approached the treeline, and drained the pools of Group III. The water was cold with low conductivity and near neutral pH, and the surrounding vegetation was above 2 m in height (table 1) .
The final grouping recognised by the analysis (Group V) consisted of two lotic sites, facing west, on stream 0; although they were the lowest sites for this stream, located at the edge of the treeline, they were still the second highest of the site groups. The slope was steep, the surrounding vegetation was relatively tall (2-4 m), and the water was cold, with low conductivity and almost neutral pH.
Clustering of the fauna identified four faunal groups ( fig. 3 ). These appear to make good biological sense and represent a "seepage/runnel fauna", a "large pool/tarn fauna" and "stream faunas", of which two were revealed ( fig. 3 ). Both stream faunas contain typical stream-dwelling taxa and their separation is considered to be an artefact of the Six taxa found in the larger, open pools and tarns grouped together to form Group 2. Although six sites had representatives of this assemblage, most specimens were collected from just two sites: site A2, where all six taxa were found, and site 02, where three were collected.
Groups 3 and 4 comprised 14 taxa commonly collected from cold upland streams in Tasmania. Not surprisingly, since they provided the most clearly identifiable stream systems, stream B and the lowest sites on stream 0, they provided most of the material collected.
The two-way site/species matrix created from the dissimilarity coefficients obtained during the clustering analyses is presented in table 4.
The five site groupings discussed above are also identifiable following th,e ordination of the data, adding further support to the conclusion that they represent valid habitat categories. Figure 4 , which is a scatter plot of axes 1 and 2, illustrates the separation of the groupings. In figure 4 , site group V is overlaid by group III; these two groups are clearly separated by axis 3. 1985) . The restricted fauna collected is presumably related to the two dominant characteristics of the "str~ams" sampled: lack from climatic extremes and the absence of a distinct stream course. The "streams" were essentially coilection pools of vary·· ing size connected, often tenuously, by seepage channels. I t is not until the drainage course reaches the protection of the that a distinct stream channel can be identified. intention was to sample into the treeline. This proved impossible in streams A and C, and difficult in Band D, where single samples, 100 m below the treeline, were obtained in each case. Consequently, it is not possible to compare above and below faunas in any detail. It would be expected that both diversity and abundance would increase below the treeline, but the present survey provides no strong support for this hypothesis. However, it is worth noting that in stream B, at least, both taxa and individuals were most abundant at and below the treeline (table 2) . Indirect support also comes from Dean & Cartwright (1992) who, working at lower altitudes in the same area, found far fewer plecopteran, ephemeroptcran and trichopteran in small headwater streams than in larger downstream sites.
Several taxa were recorded from above the treeline only, and four of these justify further investigation as potential representatives of a specialised high-alritude fauna. These are N eoniphargus sp. (Amphipoda) and the trichopterans Notoperata mandata, the unidentitled genus from the Kokiriidae and ?lectrotarsus 5p. No firm conclusions can be rcached until the streams have been surveyed at lower altitude, but it is in teresti n g that none of the Trichoptera were recorded Dean & in their survey of insects from sites in the Pelion Valley. there may be a small number of species exclusively with habitats above the treeline, it would appear from our survey that the high-altitude aquatic fauna is the rather than the appearance of species. Thus, for example, the greatest numbers of PIe copter a and Ephemeroptera were collected at Of below the treeline, and both taxa were absent from the highest sites on each "stream" (table 2); the highest altitude for stoneflies was 1280 m D8), whilst mayflies were much scarcer, occurring at three sites only, the highest of which (D9 -1260 m) was below the treeline. Most of the stonefly and mayfly nymphs collected were recently hatched, so i[ is possible that their apparent absence from the higher sites reflects adult requirements for oviposition rather than nymphal habitat needs. However, most species possess twoyear lift': and the scarcity of larger nymphs in the collections suggests that habitat unsuitability is the more reasonable explanation.
Generalisations, however, are complicated by the very loose definition of "stream" that has been employed. The origins of high-altitude streams are generally indistinct and, although continuity bet\veen pools and seepages can usually be determined, a clear stream course is not usually established until below the treeline. In each of the "streams" examined in the present study, the fewest taxa were invariably found in small pools and soaks in very shallow soils (AI, A7, 13 J, 132,133,135, Cl, C3, D1); most of these pools were filled by surface collection of rainwater rather than by seepage through the soil. Even though these pools were sampled during a period of persistent rain, only one (13 1) was deeper than 30 mm. Few species are able to withstand the harsh and unpredictable conditions presented by such habitats. VPfJnl"hl1rtTUr sp. was {cJUnd in the full range of habitats investigated, except at those sites located below the treeline D9), that the may be restricted to altitudes.
contrast, was collected from sites immediately above or within treeline 13/, 138, D8, D')). It was never found in of the "pool" habitats and was absent from streams A because the cliffs site groupings suggests group It, the five groups 
